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(57) Abstract: 

PROBLEM TO BE SOLVED: To attain high speed 
transmission with a small circuit configuration without 
doubling the number of matched filters by using one 
pseudo noise series and a series resulting from 
inverting the codes of the noise series and 
superimposing separate modulation signals onto 
orthogonal carriers. 

SOLUTION: Data symbols M1-M4 outputted from a serial 
parallel converter 30 are given to differential coding 
circuits 1-4, in which differential coding is conducted 
and data symbols M1-M4' are outputted. According to the 
outputs, pulse position modulators 1-4 generate pulse 
position modulation signals of channels 1-4, which are 
fed to inverted PN code generators 33-,-334. Adders 34 1( 
342 ar| d frequency converters 35 1t 352 generate base band 
signals of I, Q channels. An adder 38 adds both signals 
to generate a multiplexed spread spectrum pulse position 
modulation signal. Thus, four data symbols are sent 
simultaneously and then data are sent at a high speed. 
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(54) [^w©««;3 x^? h/unK/wxOTmttK&ss 

(57) mm 

WISrfflv\ S6>»i:i:*i-5»a6ftS:fflv^«itTfDMF 

Ml~M4^ffltU 3 lx~3 UiOMl' ~M4' 
SrHtfj-rS. 3 2,-3 2 4 ^±t3=&71x— .tsrtOiig^-r 

3 3,-3 3«fcJ:9ll&< L^o j, HEJBffl L 

?'J§r i»J««ftffiAi-5o 3 3 3 3 2 ©W*SranJ!t 

3 3 3 t3 3 4 ©(iJ*^0|L U 9 0 

aft«#icjB«*ac» u *n#$g 3 8 tz x *) mw- lt #it 
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1 

[if*«l] JSJWLO»Cl*l*3Ry!lfc*«>*f*S:S*5 

^•>y*;PMl, M2, M3, M4 (mfcW© "9 
fitt<Oft*£Mi-r5) */B*U 171/-a«:m+L- 
1 + j aaL- j SO) <@(75^a y b£QteZ>7i/— A[c 
*5l^T\ 7l/-^P5-M/-h BJ»Bl*Kf ##1©^ 

j/ M-iifria^»^^£#AL, W^r-^i/:/ 
**/WM 2 OfitSr^^^t: L/cffi(r:^^ LT 1 7 l/-^ 

<iSSr^^-§-ftiUfdit(c^L.Ti 7U—^<D^m-t 
TDttffcAU fc ■ J tOR<E*?>J* s ft* 

[§S**I2 ] !f*« l <r>*s<? \-jvW3t.s<jv*tiLW& 

£*iT\ t^^fb* Mr-:? v'^^M 3' SrtUTJ 

Ml' l:M(5U17l'- A;^M+L-1 + j GfiLj 
SO) ffico^ci j/ h&>£>&2 1 7W- i»F*3(£>il^i~-5M 

•5 r t -c^ i w^/i^tee^SSff ■§-SrW*-f-*^V'^{fi: 

ttS73fitM2' , M3' , M4' LXffl&<0'</l'X 



(2) lOVl 12695 

2 

l JBJWfc*ttHJ*i-5 r i: -Cl£«*WSrfT* 5 2 cDg$<£t 
WW6£«&W U IrHSHz:* 3 o^ArZ-MtirnQt 

^?U<Sr l JHJHftfttfflAi-* r k -C*fc*£W«:fT* 5 SR 

hVtfm&b LtS< L^-o y MJUflJHL 

# l ©JgfiUt*«F#«ffe«oa* 

^4 (D^ffiliNl^^^tomTjSriD^-eiD^ b-CQ 
20 ft^^/^KIItiiL., rtit^SI^^fc 
cOIEK&$r 9 0 aEffcfaSU: ± t) fiitB L *: t <0 %m 2 

Jft«3£*U r. 5 LT»feixfc2v>(cia3S-r5 2o(D* 

[W*^3] HS*3S2(0^^<^ YfrW8l'*A<7-tiLWM 
30 pil{f^t-*3V^T. 7*— :?A7JSr->y T/M-fr&V\ 
— 7;vf- ^ &4o«7- ^->y#;UM l , 
M2, M3, M4 l^f it5 •>!) 7;w<7 w^MIr 
ffix-tc^k$:W®k-tZ>*'<? hAs&m'<jux{SLm.&m 

[i»*iS4 ] ft*il l co^.-i^ h/vitft^/vxffiB^ 
Wa«**l!:*jv>r, gffttli LT, if*^2Xli3ic 

40 jS{g^-Sr3^LT, ^r<DloSrA^Jt LTf?^aRjHjS 

^km^m.&tz>ft£.mm$L*xt>m%k lti^ 

K^tT'iV^ I , Q 2ft^V®'<- Kff 

ttomMmM) &Xt)&*i±k%KlE (XttA) co^r 
50 fiifIf$:S4t -5 2o(75-x's/^ K7^yu^Sr*L, 



3 

£53iJ* mttW LT 2 o© f— 9 &£nfg ^-Srffi^-T 5 f— 
^IRtHttteflMftElB&WU I, Q#*-K*tL-CIE;ft© 

— * NHRttM&BIJt Ltf- * SrtH^i-^ 4 o» f — * 

r^PijsiJSiEissi:, tzm^xTt^—? 

'[1**8 5] WWiox'J^ fMtft^ffitX io 

Q 2 ft^/KO^-^^^ K(t-§-»dSglft-t- 5 2 0©ji 20 

U :©I, Q2o©flK— *-*5'Kflr 
©Ste^?'J) a 5 A7J£*t7c£: ttdjEi:!!©^©®*© 

ua©^^;*, q+bojE^/'V'^., ota©*'^*. 
SrS'J^r \z.&m LX4 o© fcf— ^^*qft-§-SrttJ7J-f-S bf— 

— ^ raPBNFKSrfflas ur ly^x— 9 ztajj-rz 4 o© tr 

—9 ~»#/u&W£.-tZ 4 o©x — '»tfsi'W£.m& 

[it*ii6] ss**4 ^« 5 \z^m.(o^9 hsi<&m 

^VV-^A-SrATjff-f-i LT 1 7l/-ASI:->!)7/l7 : 
IMS t &4$*i:-*-3*'<* hyUtSfc^^^ffi 40 

izm^zmsim^mmt Lx^—u—j&m&m^itz. t 

[§*#!! 8] »*lgl75M7©V^n^{c|E«t©^-< 

S (M+L-l + j) ©ffiSr^— ^v^jJOp©^ #5 
®©S*ffiM©2«£Uifc U ryf K^^/P^tBTJf- 
fc^^IEt A©^^^©^C2>^i3 s/ M4Sa s fi&e>fc 50 
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[0 0 0 1] 

^*ffi«3EW»fa*5*;i;:|WU Mill lrti«HI, 

[0 0 0 2] 

[«*©»«] #B8¥4 - 1 1 3 7 3 2&4tm 

i *o^^-H*Mlc^ 
5o ¥fffl¥-4 - 1 3 7 8 3 5-5§-4i$8 b/W 

um^/is^tiLU&mmmtt) xtt, mu&Mw-* - 1 

1 3 7 3 2*42b*|cBB<ft©3BWS:5kfiU te^— 

[0 0 0 3] K/Htfciift^^Bib. RBkttfc 

TfJl, ffitZ!&ffl¥-4 - 1 3 7 8 3 5-5§-;k$8© (X.'if h 

©^tt, ^^^.fi£B^Hft-§-©^-?/V^©Rt3 9 1 

■e, ^*© i *a£w»icffljH«j*»Ma«i*3R3?!iSr»rf'a- 

[0004] 

m^f'tti^mfMi l » l ©*fiS L/c1t^©^ y ^ K7 ^ 
45"W!i*5, ; S$i^t:i-5tv^5A.^fc-^7c• 0 *7c, « 

[ooo5] ^r-e, wsw-cii, io©»fiHt**W 

©ftSrfljf r t & < , 2 ooSflHJt* ^3?'J?r 
fflv^©i:^©iiSjte^Sr"Ifigt L. $e>lc2^^^cB; 

'>*V^@IS« 4 Lfc© i l^)^©i^3Se^^ bT 

[000 6] 
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5 

2, M3, M4 (mt^tJtlSl^SrMtt 
5) JrfflSU 17l/-A^M+L-l + j (ifibj^ 
0) <@<O^P ;y hct J*\Z.t&\f*X+ 71/-^ 

p -/ h V"— h tt»ffiHt**?»J©^ y^w-btRi: 
t U X — ^ 1 <D{$.%S:ft&-%rik Istcimztt 

I/— ArtOie«-r4Mfl<0^ P y h <D 5 1 
o$riltK, ^<7);*p ^ L;*p :y H-ffJfE^ 

«:**AU fttsix— ^^^=R^M2 0ffl[SrM 10 

©ffiofdSTt^-xn boffin Uct)0^7i/-ASC 

mMUm^mt^<D&m^Wmte<>tc*v y Mco 

X, — I ^✓O' \?{S^rk»tt&t> 

i*\ ftfe^SrQ^^^^O^— 7^>- K{f %-bi&rtikt> 

k LTT-*&m&ftt!:5^k*&WLb U tor, K 

»^/v*te«^S8 SrfT o T 1^ £ tf> , 4oOf^^ 

4 #0 l ott»W««"T?«*fc HS«<D7^-*ei£«:^r 
mt Lfct^TNfeSo 40 

[0 0 0 7] W**2 03BOTtt. »**1G>»WIC*5Vn 

^v/y#;VM4 SrA^SttT, H^^^b^n 

u ^ic^lo^^^^^t:^olll7t;^^IMl , emit 50 
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6 

17l/-^M+L-l+ j (fltj ^0) tflcD^P-/ 

^io?:i7 1/— j^mmmzmn-tz <o/< 
u (^^i^a5 3oM^^^?>cDa^*^^M2 , , 

M3 / , M4' \Zttifc\^Xmm<Ds</U*GL&&ffim*5T%: 

2<0^/u^ffi«*«lfflr*Sr b y #ff-S§-i: ttt< L*p 

tSIi -Ctt»*W*ff * 5^2 
SrWU FHRKiJft 3 c^Vi^ffiS^fSW^ h V tf{g& 
k LTfi< L*p ±y h dAffl L (DMiffil^^JS: 1 mm 
TdimttZ r t TJWMWIttT* 5^3 ogE{&l*HFft 

y #«■§■£: ttt< L^p yMcH)BLRtiLt»B* 
l JB»«»J - i T&ttSEWSrff * 5 Sg 

in»*"t?iD*UT i ^^^^<o-<— ^y<> Kft-s-i^ 

mm^m 3 oifii^ff^tssoiiiA t m 4 

0 flEfifcffi*|5i J: 9 ffiffi L fc O Sr t& 2 ojfeJMilc: J: «9 

ft-& q ^ ^ mmmn^m^m^ 
r. 5 LT^bn/cs^^a:^^ 2oco*r^)a^ff-^Sr 

m 3 (DiD^SI^ <t 9 *D J?i-£ ^ t J: o % 
tt4trtSr«fai:U tot, 4^-^^/V(O^BT f 

— ^ ->v#^sr7 1/— p y #m^mmz&m-rz> ± 

[0 0 0 8] tS*«3^*Ktt, BI*«2 0|BM^^^3V^ 
7 u ^5:4 0(Df^v / ^>Ml, M2, M3, M4 

tu tot, x-^AT^i-v-y wv^m^ 
r. fc k ± o v- y T^—^n^mm^mk u 

fct^T'fe^o 

[0 0 0 9] IS^Xl4 0^P>1fi N 8S*«105SPJ^*5V^ 
T, Sf8«tLT, »*«2Xtt3»2i|E*0^^ h/U 

IS CTgff If ^-$r±i*S LT*KUa*«*l!:ffi*-r5 R F 



7 

ft&m&b » S£«Bst$t& 2 L-Ctf#8r 9 O *&fB 

#1-5— 3\ a*)o2o©«t»iiiiffljft«-s-tEvMca[s-f 

2 ^.^o^— Kft-§-tc|gg|i-5 2 ocDil&gfe 
^glSSSr^U r<D2 oO^-^/O Kit I-** L 

•5 4 o©f-? ">v^/Hf^|HlKSrffi^fcr k Z&'&k 
U tot. KlWasmSrS^-rsrt^J;!?, 
W^JiJ t ^ OS^?iJlc»t 5 y ^ FX;!-* <F> Ql&l St 
lo©v;/f K7-f;^f^U P)$ffl£:5i6>fcvvfc5£ 20 

«WC#«J:5l!:U x— * © if y h-ftuSrigr Sfcv^ 
[ooio] »#«5©36W«:, W*«i^l^f-*3V^ 

U r©4 , HIHSMt#©f''C>H« 30 

^OM*sifi!:tiSr^tBL. I *10}lEX,w^ I+gco^^ 

%k^ &*<n>mfe : T— 9^m^Xyt\^ ! f— 

S£-r-5 4 o(Dr-? -»'tf/i'flF£iaB&1t*.£ £ k £ 

»»iU tot, KJSjK^jftW^&O^—^^vK 50 
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$) m ISji&4§£- *TJS-C # 5 J: 5 1- L <r> T'fc 5 „ 

[0 0 11] »#«6©3B9IH:, if*Sl4Xtt5<D5gPJ 

[0012] if 7 W^PJtt, if 1 6 <D Vn-T 
L-C^-^-^JSrffivfcrirSr^mi: tot, i£ 

t r. t \c i 9 % m* ^© «t 5 jw*3?a 
[0013] §f s (ommi-i, m 1 75s 7 wvn-t 

tL^©^PJtC*5VN-C. (M+L-l + j) 05 

tftU'-toT, 71/— (M+L-l+j) (Oft 
1 7l/-Art-Cf-^->y#;UMl tM2F B ^^:Tl ? 

[0014] 

« EI l 6 fcK-3VN-cttMi-5. El 1 6 

Sr^Lfctro-f, 17V-A§fc0 4^o y hi^©{iiJ 

LTMfiODX o -/ h 05 5 *> 1 £51^ Lt/<^ SriHtti-t- 

[0015] @16 (B) (4, ID 1 6 (A) {d^Lfc^ 

h/Ht*^</p^ffiBaEll>Sft**©3iEBI«*S:*L 
Tzi><7>XhZ>o Hii¥4 - 1 3 7 8 3 5^fB®Lrfc5 

uoy h ^05X^^.05^;*? •? X/v^.05Bfl^{iB^ 

lit, tetS:^P^tT^oTV^„ &<D7V—j»k<om 



9 

7 A S ►) p y b f IJM+ L - 1 + j ({fiLj 
SO) t4oTV^. 

[0016] mi 6 (b) A<a$te®a»& 

fx'io-CV^o rffiMttM=4, L= 7, j=0©f^ 

[oo l 7] iix£ffil!ti;r^fcrofcl^C^?iJ(c^£ 
6 (c) ©i^^^ffi^UfS^^^tL^o r 
6 (D) id^-rt *3 0 ^iJF^roNrra^ 3 1 * o y Mtffi 

[0 0 18] 1317, 1 8 tt, rtiSrJr^ftJf-^-rS 20 

K^-^msiH-^TH, ? o s^ss^s i <r>m?>xm 
mm^^m^ 9 zmm-rz t (m+ l - 1 + 

j) H^^K^SfeK^t-MS;^^ 2£gglttiLT 

ifctS LT-&Ufcf^^*^§£2g 9 KSf IT h y # 
^^«^-SriHS ^ £ |c J: <0 %k1£U&=gmmZ l J13»I3§£ 

i$*n-r-5i$ajgi 3 i v) 77 a a 3/ ^ 

^4^9^?>W<Bfli«SSl l*^<7>m-^i:^S§l 
Old J; Om^^^tlT^^f^-fc^Sn, 7 WW* 
* 1 2^SrjlbTT^T-^*^cO^{f-§-t LTitm^ 40 

[0019] El l 8 }i\ Sff aiSr!ft^-f-2)/c*oilI-c% 

2 l xmtf&i^tZ Z t i-<fc 9 f P^i£ff ^-JzisC* 
U rtl^^w"^^ 2 2 &t>*#J*#frJ»if *S3I 2 4(CilL 

f K7>f;^2 5|dii-r~ tX. ig&fScSr^&V^A-* 
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&s 2 8 k i 9 > v r^—r^m l> antfg PI 

[0 0 2 0] M±Km^tc&&(Dttte&*#)lZ.-<? yf- 

h'/^xvmifevfr&x^^^tcfr. '<>i<*<D$ij®^WL 
■h^mimm-r^ r t x&mitfr ^mx$> <9 . ^tc^tc 
TKmtimtiZo o, tc/2, 7t, 331/2 

O4o tcfirft (dM-r V/<jv* * ESiJ-T 5It 

[0 0 2 1] tlTl^ *%PJco1f^ti&^lcoV>TlftPJ 

7u—j*Mmz.~o\,^xm.w-rz>o eh (a) nt£3isw< 

— Kl-^ttS-^— ^v'V^/H i^-rs^-^^ h 

■^•ic^fcSo ^?Ut UTli (+ + + --+-) tV^5^ 

;v©i^4ti7i/-Agi:i 0<DWr&<Dm&7j<V 

i/ htt*?rtiS7J-f-5W-C, tli7ltt± 1 t 0<D3fti:/£ 

[0 0 2 2] :7l/-A©flff££tft?H-r3i:, fem-t^Z 
M\<S.<Dlfe 1 Or — 5 ->^/J?/K^^J- LT 1 7V- 
L-l+j (fltj ^0) iO^Dj,hit)457U- 

[0 0 2 3] Ell (B) ttT^— ^'»'^V'2 tc^f^LT 

eh (a) T-fflv^fc^^J^Rtebfc^?lJ^^^:m^p{vlffl 

fc5 0 Ell (C) J4E11 (A) tEll (B) K^Lfcg? 
(lf&2oSt5r tt-iij tB7J&± 2, ±1, 0 605 

[0 0 2 4] 7^— ^ if- ^->^4 fco 

^TtlR)«^SSs*?iJ^#ffl-rsrt-T?Ell (D) (C^ 

C£V^i;9 0«{4tg^ro$,5iE?£^Sr^ft-g-t>*, 
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[0025] ii*^2EA^ro^0jtt, m*mi<D&w<D 
wiis^o«i«i:»m-ovN-ciiiw-r5. *-r, S3fe?'j 

-?-/y*PMl, M2, M3, M4Srffl^-T5o #X 
— ^S^siOHi, =S-*^if9F-§-'ffc8S3 1,-3 1-ICA73 

2' , M3' , M4' SrfcU^-rSo #CKs 4o©/^ 

{fts^nisiis 32,-32,1^0 £m&n^k& 3 i ! 

<ic??^.D-/ h©H»loS:l7U- -Aj^&l^il^L 20 

^< l^p j/ nc«jML«>»««i#*y(isri«JH*r»ta 

^^JSK-r^— ft. ft^2tf + */l/4 0/^6fi 
imMS3 3 2 , 3 3«iC.fc»)8fc< L^n ^ McJB 

ju l ©smshsfssjijs: i ji«8fc*(ttu^ ut 2 f-+^o^ 

[0 0 2 6] $ 1 <o&gl$i#ft#46£« 33,© 

mt) b 9S 2 <D|i^«#^^-|g^ 3 3 2 ©ffi^j £rAD 
3 4 it?AD^£ LT I ft^Vffl^-^^O K<t-§-t L. 
r*T^$§ig3£3 6fl»fc<DIE3£ifc£$&ltf>Sis£S3 5,1c 
J; 9 »ft-&t>*T I WH»«*te«a6*a5 

m«^jB 3 3 3 aoa^jt 

US 4 0*E&*t* : &*?&£« 3 3 4 ©^ £AQ3¥£& 3 4 2 f 

AD^ LtQft^©^-^^^ Kff l, mt?g 
1533 3 6a»f>OjES£i&S:9 oa?ffct&8&3 7l^±t?fitBL 

fcSv^l^rrs 2 o<ot»|fflJ3&«5-?Sr!B 3 <DM%%s 3 . 

CT R F ffl&ft$*i«(B& 391^0, WIE^IUff 
3 U SISU iiffff LTt>&v\ 

[0 0 2 7] e*±J£^fc0 2»dM-f5*J*i:»fls 

m-o^ti^S. 5fe-f, ag*WNbl§IK3 l (3h 

~3 1„) <DMc#ffl&m3\Z7jk-t 0 m3(C^-rj; 50 
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yu— •yjuzmmisTmft-tzi'^*-? 3 1 a£ 

v?** 3 1a iC'jfil-t-^r irT-^^W^^fitSr^:^ 
L, rtli-i 9 mfrn^-it&ftte bo r<Di#, ADHIS 
StfMfiJLhlcfco fct&^-ttMT-W o •? & w v?^ * fit 

[0 0 2 8] M4 YX^^W-WM^^ 3 2 ( 3 2 ,~ 3 
2 4 ) OA*MT, PN(?fffl^n ;y^lc|S)«8LTW)^ 
-r^3fe?iJA^+#^^v^ 3 2 a Srffi^L. 17U-A 
l^Vu^Sr^U.$-fr6 7U<— AI^IJX/W*.^ MJ^f 
m-^-t Lti^KFfftf- * '»5J?/WSr*^V^ 3 2a 

•?rix^gE< t£ffijfc$&33 3 2b r £ T*Jfc$fc{ifM 

r t -§fc Lfc t # /cfT^^ ZttiJj-tZ X 5 f-i-tbtf , 

[0029] |2I5liP N^-§-3!£3§ 3 3 (3 3,~3 

3*) OMt&m-C. PNIffffl^D vfi-wiML-xmft 
i"5 P N^<O^JiJg#(Oj!&«fccO&JiJA^tt£ >7 h V 
-^^3 3aS:2offlSU 3fe?iJA^4S8-^{-«:, 1^1 DP 
*i$m-<Ds<9 — l'7 : —f> 3 3 bSrROM^-f s/^TA 
ALtfe<. 2o(D->7H/i/^^3 3a, 3 3 a <7» 

y T^A^iW-*$r0 i ft*SriiU»t, ii« 
ttv'P' htdf^-rsi 5(-L-C*5< t> 2oOi/->*x^ffl 
A©«SiicJ:4*i»fe*tto fc i©«*«Hfltt>ic5 0 
(c^^u^ffiB^^m^-^ h y ^ffi^-i: U-C^iJA^tbf^ 
Sr^-ar^i:, T&\mnU<n>n% ; f~^ l l 

00 10) *2oov^# (±1^71^ D-C*P3Sig*1> 
(lliooio) i:7iSo tV&ttJLOb l rotpr^fil 

[00 30] »5c*5, El 2 ©Gaj-rteiUftgprog&fl^ n j/ 
t L-C3aSro|s)^Lfc^D y^SrffiVNTV^o ^:C0fc 
»0*q»3B««*»6>«>^ta s/^m-^- (SCLK) Srtt 
d y ? 4 0 |c j; 0 MifEl^^ffl ^ d j/ ^ 

(PCLK) , 7l/-A^Dj/^ (FCLK) , Xtjy 1 
— ?m%-m?v-y? (DCL K) Sr^^LTV^, 
y^4fifc»«>«/««*Bl6»c^-*-. El6!c^-t-i*ji9 s 
*i«I»>bO^D S'^m-i- (SCLK) Zftffl&4 
0 a^t>*^il^4 0 b(cA73UT, PCLKMDCL 
KSrifig-rio $ ?>l-DCLKcOfcB73^^JlS4 0 c K 
iO^JlLTFCLK^tSc 171/- 
^SfcO O^lfgT^— ^ hfy HSfc^rK b LT, FCLK = 
DCLKXK, PCLKX (7 1/— -kg) SrfSfci" J: 5 

4 0a tt^F^^^^^-g-tfcSo 

[0 0 3 1] !f*^3»^.-<^ Y/VttMs<;\,*tiLW.%m 
«m-*JVT. ^-^ATJSrv-y r>»Hctr4v\ -fe«c 
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<Di/V Tfry*— 9&A*oO> s f'—9 S/ixjJOi/Ml, M2, 
M3, M4KaE»i-Si>y T/W<7 W^«ffi3 O £i! 

hV^^SrA*^— ^ffl^t 3 ^^ (DCLK) XW)if 
O^tttMl, M2, M3, M4(D4^f-^y> 

5 0 7*— ^fiS6©«i*Sr#*.Si:., Ml, M2, M3, 

;v&ms<si'*&m&m%mm\^^xnw-fz>o -cos 

1, M2, M3, M4«rB£i-5 5o 

%i&iH£B4 ifcJ:OJi«b't>IIBJB*«#^aE*+ , «« 
iz:, roS«MS:2MtT^^W4 3ia 

[0 0 3 3] 1(020^- K«»8r#*aSflM(l 

6, 4 7(^*^5^ 7 4/V>#mj3\Z&i1E&<D'<;l'* 

S*Bffitt^aftlHlK4 8, 4 9tft, K7>f 
/t^ Hi* ^jE'*^* £ AO^^ SrS'J* It 

jft< 4oc^t: 0 -^P^PSay^[H]?g5 0 (5 0i-5 0 4 ) t 

•rs 0 c/^my - ^uiuo^ x - 9 

v'VsKyVff^IUKs 1 (5 li-5 l 4 ) lci^7c(7)r- 

[0 0 3 4] .£jL±f*^<fcH7l2:BBt-5«*fc»^ 

SrBl8^-r o **^*5*tS«Wff-&tt4ffiffi:tBaEIH 

"CS«ffi#^ia»lL*:»i56ifiSr«*-Ct5o 

id, 0 8 ^ttRFSB^fc^^PflraJfift 4 2 a 



(8) flrHPP 10-1 1 2 6 9 5 
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Hia60 4itffiF«S:^feU r*t«r^<^K^^7-f^4 
2 ctJiiiLT^FK*fflft»fia»*Bfe*U *«l-4 5Mfl 
^4 2 dTjajft«Srl/4lcUT7C^»iSjftS:S^-r 

[0 0 3 5] Y^JjVfrU* 6, 4 7« 

/Slco^Tx^Si:, SAW, CCD^£>3?t^-£:fflV^ 
Tl~*tf-*y e 3-Y'7 4^*ffif& (1) ^ ^fA/D^ 

10 Dvj/f K7>{;^S:i^tSf-{^;^s'f K7^ 
(2) tf> 2 ii feixSo --tttH7|: 

6, 4 7 |COV^TEl9^ 1 bfcf^$'^K7^^^4 6 £ 

i?{atMt^o *i\ 7>f/u^^>AA4at?A/D 

fg (1 h^BB4i^*>^y i/?W&9t$M) <o& 
rj, tOBAS:IIS*)i r i lei 5 y f K7 

>f>w^a*dM#e>ns 0 A*^b^y^«*fcw— 

^^^IlcK^iJlc^^^tt, fcSB#^-?A**#i£ 9 
i/:/«»offittastt5/c», **D»»^ (DXtlf— 9fr 
^X (lEXttA) KfeSI*** ^-/^-bv^^^U 
So 

[0 0 3 6] t<> tr— ^«*Bffitt»«HIBS4 8 (4 
30 9) laiO^HSS^So 01 O^IEc^t: 0 — ?<D& 

^&A/DMJ; 0 7^ ^^/WS^aEiftSttfc^ 
1 ^p 5/^Si-l/^^A^?)l/^^B, l/v^^^B 

^bw-^^cicus^tesiu, 3 0(Z)Mt5ty7 6 y 

B ^fitO^^^^ V ^Npc^^jE ^ Cfc t L IE 
[0 0 3 7] #C{C A ^/U^MPSlll^lHl^5 0atf7 ta ^ 
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(DXV^fig.fc't?— *KPB<£>Sl5£ltti: LTVv^^KiSE 

xn.*y-s*<n>Wm&*- (M+L-l+j) 

v'VsiOHfiMi ft 5 <£ 5 l-^L-rv^-Sfc*. ^i^Pfl 

[0 0 3 8] /i*5, EI7cD^JTttlll»^o s/^s^iaies 
5 2 J: U Sflr«©«i^fcfe5*'St.-9->'7'y 

iCf-^^D 3'^l^fflS*5 WfcSfeJ!), 

y 3. HUS^o s^S^ElslSgS 

2w«^-fi»j§rini 2ic^-r 0 ro^ije, if>-7*D^ 

U mi*»^n ^o^TSr&o-ci^w*fctt£ 
[O 0 3 9] m>^^5<D^^<^ h/^Ufc^/i^lftfi^P 

«aBW©tWH»-e!RiDii-5't>o-^*<5. ^iaiS^-c»4as 

[0040] El 1 3 £ t i KKHH-S t . *i\ SHM* 
t> <Og«lf -S-Sr&glOfc CTR F flfift£&ltf Wffi 4 

8tfSLfcttia&45-***»4 4, 4 5SrfflV>-C$fc©<fRg 
7x- Xig^<— ^./^^ Kft-^-St>*Q7 3i— Xco^^<— ^ 

Kit antra t m-<ommm^n^ 

Sitter yf- Y7j;\s? 4 6, 4 7|;A^t5t> 
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[004 1].ft< > t"-^Mtili*@^II18S5 

tr— ^^m-§-srai^-r5 <J fctu, is*^4-cig-<fc 

10 t». 4oo5f-^^H^-$r5E(c: : §-<rOf-^FflPSS!l^ 

lags o-c#it-§-©f— ^raPB^rasrJBy^L, #^©ay 

^•r— * Sr t i: (- 4 o©f- * ->vjK/HI^IeI8S 5 l td 
<fct>^W4o©^-*^:x;}vWt£-*«3IU '^.Wr~^ 
b VxmMz-iiiJj-tZo SA-k(D<Px^ -ryf K7^;^ 
4 6, 4 7. tT— y-fflmM7E.f£l&5 OMf- ^ 
/H?£lE]Sg5 1 i£o^TteW#]g4<734 , -?xB-</ccD-^ 

^en t * & 5 ^ snuMam & si 8§ ( wo v n x fft pj-r 

ffilHlgStli+i^ttllHlSST-IS^^ixSo f-^^ttllHlSgfr 

20 ov^Tttia i o r-ift9l Lfcor-^: r*n® <o<D2 otcio 

[0 0 4 2] igtsiSI»|oI8S©aflEMi: LTtt, 014© 

± ^^iHi^^^^tt-So rcoisi^t , tt2owT ? w v 5 ^ 

;H^i/f K^^yi'^^fecDtti^^^&^^^-^^yix^^ 
^^©lB«Z*ttfe*«)TV^5o rcDlf-§-§rtf— 

[0 0 4 3] |iti«iajlElSSW*l*0iJi: LT121 1 5 

30 roIH)^§(c:o^^•rlftB«•f-2>o *(HlSS-c-f4^Sr i 6+a^^- 

ft, I 7i-XtQ7x-X©20©V;/f K7^>^ 

Hi* I , Qir-TS) Srfflv>-c^3¥lHlSS6 1 Iz 

©^If-*U6 2SrfflU->r4 f j/ h (1 6 Iff) OfittS 

5o f - ^ ^tg^ttsis^-f- <t t» mm z ti 

5Si© IffilbT— ? <D®tem.%:&ft-rz>tz.)b<D 4 \fy 

M/^^6 3Srftu rwai^ia t^w^m^— -f 

M<i^lf *m X <o up** 6 3 \z=t(o b # ©^m^ 
-^U6 2WtU*7 :f -^$rK^tf 0 PHUJJi L"C, fe*S 
Uisxfi (DttJTJlitir^x-^KOtbTJliSlcjD^e 5 
2 T?4 ^SLfc^*^2og(0— IMyJ5t!El8g6 4 2 i^i ►) 

S. » t f - SE«ttU(t#(^ J: <o lata u 6 3 (c 
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[0 0 4 4] ff*^6(7)^-<^ hyVtttt^l'^tttiaEW 
S««tt, »*fll4 f SO*"** hAsHMk^XQEMX 

[0 0 4 5] |f*3S7(OX-<^ hfrtttR'<A'XiitMXM 

l, -l, -l, l-D -^1 \ ^y^<o (1, i, 
l, -l, -l, -l, l, -l, -l, l. -l) * 

[0 0 4 6] lf*^8CD^^<^ WVj£fi^<yV;*tell2Elfl 

^^T7i/-Afi (MH-L-i+j) OftSr-r— * 

^^^^-^^y^Ml i M 2 RfljRtfM 3 tM4 
[0 0 4 7] 

^tU4 0^)fWv / ^Ml, M2, M3, M4 
^flSM+L- 1+ j ({S.L j ^0) flgOXP ix b 

aff^M 1 .©*«r*^»*fl:b*:»-»*L^ l 7 A 

U S/y#/UM 2 (Dfc&mftWMl Lfcffll- 

cOlo§rilt>\ r^XP y h^fei&i 5 L^n ^ M^Kf 
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V— ^rtcDjg^^^M^gcD^P 5/ b^ 5 fe^l^I 
t>\ rcD*p s> h^y&i5L7P s/ M£ffirfE»fi»S£* 

p y hK«HBE*i*W*r#AU *OBHWBHt#*»l2: 

fc5*5i-u tot, ittR«n»-i«ao*<o»(H«i 

[0 0 4 8] ffl|**2 03BMH:, ff*^ 1^911-*^ 

^^^b^tt/c^— ^^^^/VM1 / SrttS^/^5^1^ 
^f?-^bg££. ^v^>-^M2SrA*SttX, M 

171/-AW+L-1+ j ({ELL j ^0) <S(OJxn 
hd^&^S 1 7V- Art<D»^i-5MjgC0^P bcD5 

l, mtRicas 3o^^^t:^b^t±i*fa:M2 / , 
M3' , M4' KttfcLxmm<os<ji'X&m&ffltB%'& 

40 Ui^i-5^v^te«a5BilHlKS:*U $fel-*i^^ 

2<?5^v^te«^sim*sr h y ^m^-t ttg< l^p 

t^rt -Cit«asW8rtf * 5^2 o»fla«l*W*«*4B 
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-^^KWiftU r*itf§ig^btf>iE3£&£9 10 
o flWfcfBSite J; 9 fittS L/c t © 2 ro»^c^(i J; •> » 

/su &mz&&KiszxRFffl8i&&mmmmzj: 

fc-T<fc 5 i-L. tot. 4l^*/KE>#Hi£-7 f — 

[0049] at#JS3©$s9itt. is*«2©^w^*5v^ 20 

t, ^-*A27tr>y TyWc^vv — SgfecDv'y Tfr 

f-^4 0fflf-^v'>#;l'Ml, M2, M3, M4 
[0 0 5 0] gf*«4<O^PJtt, »#JSl©JS?l!H::i3V 

t, g«itU, W**2, 3 -c-ig^fc^-i^ 

crs«ft«-*it«Lr+Mjaaft«*»!iaEift-t-5RF« 

U r.©«PIHlffll««-S-Sr3»ttL 30 
t, troio^i VXW±m&Wi&±l&-tZ>Mmi£. 

2 f^^;KO-<-^Ay Ym%\z&&rfZ> 2 o<7>ji&$: 

T. iS«fll!li:IB]-©»fla«l**yO (Xtt-?"©K«5^?iJ) 
tfSATJSttfci^tclE (XttA) O-^y^hv^v^Srffi 
7JL. iEA<D>'^i'^Sr-&tp>'Vi'^tfirB^gs«-§-Srff^-t- 40 

5 20©-7yf-K7^/P?^#L, <D*? y*f- W 4 

A>9 \^t)^hlE<0/</v^ t &<r>'<jVs>. Sr&J^r lentil Lt 

SSSrWL. I, Q#*te#LTaE:*©tr— *fc$a«r*i- 

4 oot-^ja«f#* l=»br f-^ WBIP*MSra 
^ LTf-^ Ztiiti-tZ 4 oc tr— ^ MHtiRD&mB t . 

5 4o©f- ^->^/Hf^lH]?SSr(i^, tot. 
»t5-7;/f K^/w^^^Sr loco-?- ;/^- K7^;^ 50 
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[0051] Ht#Jf 5©3gejtt:> if*«iw^?g^*5V^ 

t. §<f«t Lt. lf*3S2, 3t?3$-<fc^.-<^ Ysvm 

&rrzittb<offia&&&v* rcosv^a^-rs 20© 

2 #ttLjUt»8:A 
7Jft-§-i: LTit^&SrfT'&^I, Q 2 ^-r^/K02p-< 

]»*«*»::«*■*- <5 2 OOJS^^^S-W U 
rcDI, Q2o<0^-^^^Km-§-«->«r{-*fLT. i£ 
««fclSI-©*{EH§ i g 1 3R3a[ <Xtt-t©R*55R*l) ^A73 

tt /<;i>*tiLW&mn -§-£ff£-r 5 2 ow-^ K7^;w 

<§£{£*B£l&!i5L. HSOjE^w*. HBWA'-OW*. 
QfKPIE'Vi';*. Qffi©ft/^v^ SrJS'J^ f-Mtti L-X 4 o 

tL. I, Q#^lc*tL-CIEAof— ^^*flSr^-r4o 

o f-^ ^*p(§ -s§-#* ic» lt tr- ^ mmmm u 
-cibj^x— ^ §rt±i7Ji-5 4 o» tr— ^ BBfiaai^iags t . 

*A<><T>?~zisi/i£)vm£mn t *mz-, tot. -mm 

»!:fflJi*»g-|5:t»l£:-C#«. 
[0 0 5 2] ifJ}t3l6<D^^tt. m#Jg4Xt3i5<D&W 

t Ltl 71/- ^gldv-y T/w^— ^{c^LTaiTJ^ 
[0 0 5 3] it*«7 0^PJtt. Bt5lM6©^f 

lt^-73— *yijsrfflv\ tot. ^m^m^m^^m 

tt+gSti§l#ttSr/J>$<-C#. «a«)*SrT»f fo*tS©t? 

[0 0 5 4] lt3}<«8<D^P^«. W3j?^l7!;S7(?DVN-r 
n*»<D^WJ-i3V^T. 7 1/-AS (M+L-l + j) <73 
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-C, :7 V— (M+L-l + j) cOfiSSrx— 

[0 3 ] ^»«F^t0B<o— WSr^H^fc^o 

[04 ] /Vv^fii^aS^)- 0iJSr^-r0-Cfc5o 

[0 5] P NfiF#5S^S<0— WISr^H^&So 

[0 6] ^t3 s/^^HK^-^JSr^-Ma-efeSo 

[0 7] EffiSss-PPM^sSSfMR (Rlffl*) co 

[0 8 ] »2|jftS^lllKO--«Sr*-**BI^*>So 
[0 9] "ta &9A&&V?- Vy 4?\'9<D— mtn^t 
0-efc5 o 
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[010] Elf— ^SfeWiaKo— 0(S:*-rH"C*5a 

[0ii] tr-^iBMWjeaw^— ^5/>#/Hf*in 
[0i 2] i^iffl^D y9n%mi&<o— m^-t^to 

[013] ffiiS S - P PM^gflS (^PBW 

[014] IBBiaaflHlK©— MS:*"t-BI"t?S>So 
[015] fitft*taiilK^-WISr*-t"H^*>5o 

io [0i6] h>i/ia«^/w^ffi«jwiii«**© 
[017] mmn<vm^m&m&%^mx*&z>o 

[018] afS«0«ftEItt«I^Sr*^BT?*>«o 

3 0-It«^ 3 1^3 14-iM^ 3 
2,-3 2 4 -^^ffiB^PlH!K> 33^3 SvRfH 
JI^-JHS** 3 4x-3 4 2 -M^ 3 5x~3 5 2 
-MttftK8U& 3 6-81* 3 7-«, 3 8- 
JD^* 39, 4 1— RF»ttSfcSE**i«8B^ 40-^ 
20 ny^^rtiaiS, 4 2 - ffiKaHJ6S^Ill^> 4 6, 4 7- 
f>(^^^K7^^, 4 8, 4 9—fcT— ^fiffi 
®tt«SlH3SS. 5 Ox—5 0*-f— ^HHS«3felSIBS^ 5 
lx-5 l 4 -f-^^>^>Stl5]^ 5 2-mm9n 
y ^S^IUSS, 5 3— SKO!!*** 5 4-« 5 
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